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Investigation of Automatic Relief Manufacturing System Using Image Processing 
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Image processing technology has been utilized for the inspection of products or the positioning system in the factory. But 
recently, the tendency to use the technology for general products has become prominent. One example of such a technology is 
fingerprint authentication or facial recognition. This study attempts to develop the automatic relief manufacturing system using 
image data. This system outputs a point cloud data generated from brightness value in image, and CAD data of relief is created
by this point cloud data using 3D-CAD system. And then, relief is processed by the machine tool using created 3D-CAD data. In 
this study, we could confirm the basic process of the relief manufacturing and obtain the trial products. But, the reliefs have not 
reached the necessarily perfection. So, we are going to improve the system including image processing methods.  
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ᑼਛߩ R㧘G㧘Bߪߘࠇߙࠇ⿒㧘✛㧘㕍ߩノᐲ୯ࠍ⴫ߒߡ޿
ࠆ㧚ノᐲ୯ Y ߇㜞޿߶ߤ⊕ߦㄭ޿↹⚛㧘ノᐲ୯߇ૐ޿߶ߤ
㤥ߦㄭ޿↹⚛ߣߥࠆ 8)㧚 
 
ੑ୯ൻ
 ኻ⽎↹⚛ߩノᐲ୯ߦߟ޿ߡ㧘ߘߩ୯ߣ⸳ቯߒߚ㑣୯ߣࠍ
Ყセߒߡ㤥㧔0㧕ߣ⊕㧔255㧕ߩߺߩノᐲ୯ߦᄌ឵ߔࠆߎߣ
ࠍੑ୯ൻߣ޿߁ 9)㧚㑣୯ࠍ⸳ቯߔࠆᣇᴺߪ޿ߊߟ߆޽ࠆ߇㧘
ᧄࡊࡠࠣ࡜ࡓߢߪ㧘ノᐲ୯ߩࡅࠬ࠻ࠣ࡜ࡓࠃࠅ㑣୯ࠍㆬቯ
ߔࠆ࿕ቯ㑣୯ಣℂߣ㧘್೎ಽᨆᴺߦࠃࠆ⥄േ㑣୯ಣℂߩੑ
⒳㘃ࠍ஻߃ߡ޿ࠆ㧚 
 
ࠛ࠶ࠫ᛽಴
 ↹௝ߩỚᐲ߿⦡㧘ᮨ᭽ߥߤߩ․ᓽ߇ૃߡ޿ࠆㇱಽࠍ৻ߟ
ߩ㗔ၞߣ઒ቯߔࠇ߫㧘㗔ၞߣ㗔ၞߣߩႺ⇇ߢߪノᐲ୯ߥߤ
߇ᕆỗߦᄌൻߔࠆ㧚ࠣ࡟࡯ࠬࠤ࡯࡞↹௝޽ࠆ޿ߪࠞ࡜࡯↹
௝ࠍ↪޿ߚ႐วߢ߽㧘↹⚛㑆ߩỚᐲᏅ߆ࠄ㗔ၞߩႺ⇇㧔ࠛ
࠶ࠫ㧕ࠍᬌ಴ߔࠆߎߣ߇ߢ߈ࠆ㧚ᧄࡊࡠࠣ࡜ࡓߢߪ㧘ᓸಽ
ࡈࠖ࡞࠲ߣߒߡ Prewittࡈࠖ࡞࠲ࠍ૶޿㧘↹௝߆ࠄ‛૕ᒻ⁁
ߩベㇳ㧔ࠛ࠶ࠫ㧕ࠍขࠅ಴ߒߡ޿ࠆ 10)㧚࿑ 7ߦ Prewittࡈࠖ
࡞࠲ߩࠝࡍ࡟࡯࠲ࠍ␜ߔ㧚 

 ࠦࡦ࠻࡜ࠬ࠻ߩᡷༀ
 ↹௝ߩ᣿ࠆ޿ㇱಽߣᥧ޿ㇱಽߩ᣿ࠆߐߩᲧߩߎߣࠍࠦࡦ
࠻࡜ࠬ࠻ߣ๭߮㧘↹௝߇᣿ࠆߔ߉ࠆ߹ߚߪᥧߔ߉ࠆ↹௝ߪ
ࠦࡦ࠻࡜ࠬ࠻߇ᖡ޿ߣ޿߃ࠆ㧚ࠦࡦ࠻࡜ࠬ࠻߇ᖡ޿ߣ↹௝
ౝߩኻ⽎‛ߣ⢛᥊ߣߩ඙೎߇ߪߞ߈ࠅߖߕ㧘․ᓽࠍ᛽಴ߔ
ࠆߎߣ߇࿎㔍ߦߥࠆߎߣ߇޽ࠆ㧚 
ࠦࡦ࠻࡜ࠬ࠻ࠍᡷༀߔࠆ↹௝ಣℂߢߪࠟࡦࡑ⵬ᱜ߇ࠃߊ
⍮ࠄࠇߡ޿ࠆ㧚ࠟࡦࡑ⵬ᱜߪ㕖✢ᒻߥᄌ឵ᑼࠍ೑↪ߒ㧘↹
௝ߩࠦࡦ࠻࡜ࠬ࠻ࠍᡷༀߔࠆ߽ߩߢ޽ࠆ㧚એਅߦࠟࡦࡑ⵬
ᱜߩᄌ឵ᑼࠍ␜ߔ㧚ߥ߅ᑼਛߩ zm ߪỚᐲ୯ߩᦨᄢࠍ⴫ߒ㧘 
i
j
f ( i , j )f ( i-1 , j )
f ( i-1 , j-1)
f ( i-1 , j+1)
f ( i , j-1) f ( i+1 , j-1)
f ( i+1 , j)
f ( i+1 , j+1)f ( i , j+1)
 
࿑ ᵈ⋡↹⚛ߣㄭற↹⚛
 
Δx  Δy 
1 0 -1  1 1 1 
1 0 -1  0 0 0 
1 0 -1  -1 -1 -1 

࿑ 2TGYKVVࡈࠖ࡞࠲ߩࠝࡍ࡟࡯࠲
－ 15 －
）2102（ 4 .loV .TCN-otomamuK fo stropeR hcraeseR
 㧕߆߶⮮૒㧔⸛ᬌߩࡓ࠹ࠬࠪ૞⵾ࡈ࡯࡝࡟േ⥄ߚߒ↪೑ࠍℂಣ௝↹
 㧚ߔ⴫ࠍ୯ᐲỚߩ௝↹ജ಴ߣ௝↹ജ౉ࠇߙࠇߘߪ 'z ߣz
      
႐ࠆߔߊᥧ㧘1 < γ ߪว႐ࠆߔߊࠆ᣿ࠍ௝↹ߡ޿߅ߦᑼߩߎ
 㧚)11 ࠆߔቯ⸳ࠍ୯ߩγ ߦ߁ࠃࠆߥߣ1 > γ ߪว
 
ᚑวߩ௝↹
ߔᚑ૞ࠍ௝↹ߚߞ߽ࠍᓽ․ߩᢙⶄߦᤨหࠄ߆௝↹ߩߟ৻ 
ᨎੑ㧘ߪࡓ࡜ࠣࡠࡊᧄߢߎߘ㧚ࠆ޽ߢ㔍࿎ߦᏱ㕖ߪߣߎࠆ
㧘ߦ߼ߚߔ಴ࠅ૞ࠍ௝↹ߚߒ᦭ࠍᓽ․ߩࠇߙࠇߘߩ௝↹ߩ
ࠣߡߞࠃߦࠇߎ㧚ࠆ޿ߡ߃஻ࠍ⢻ᯏࠆߔᚑวࠍ௝↹ߩᨎੑ
௝↹ࠆࠃߦ಴᛽ࠫ࠶ࠛߣಲಳߩ୯ᐲノࠆࠃߦ࡞࡯ࠤࠬ࡯࡟
߈ߢ߇ߣߎࠆߔᚑ૞ࠍ௝↹ߚ߃஻ࠍᓽ․ߩᣇਔߩㇳベߩ
ߩᣇ ߢߣߎࠆ߃ᄌࠍ₸Ყߩᚑวߪ㓙ࠆߔᚑวࠍ௝↹㧚ࠆ
㧘ߪ 8 ࿑㧚ࠆ߈ߢᚑ૞߽௝↹ᚑวߚߒ⴫ߊᒝࠍᓽ․ߩ௝↹
ߚߒᚑวߢ3㧦7 ࠍ₸Ყߩ௝↹ࠫ࠶ࠛߣ௝↹࡞࡯ࠤࠬ࡯࡟ࠣ
ߚߞࠊട߇㕙ࠫ࠶ࠛߦ௝↹࡞࡯ࠤࠬ࡯࡟ࠣߩᏱㅢ㧘ߢᨐ⚿
 㧚ࠆߥߦ⏕᣿߇⇇Ⴚߩ㗻߿㜬ߡߞࠃߦࠇߎ㧘߇ࠆߥߣ௝↹
 
ᚑวߩ࠲࡯࠺ߐ㜞㗻ߣ௝↹㗻
ߩ௝↹ᚑวߚߒ␜ߢ▵  ߪߢࡓ࠹ࠬࠪ૞⵾ࡈ࡯࡝࡟ᧄ 
 㧚ࠆ޿ߡߞ૶ߡߒߣ࠲࡯࠺ߐ㜞Ꮏടߩߥ⊛ᧄၮ㧘ࠍ୯ᐲノ
 
 
ᚑวߩ௝↹᷆Ớߣ௝↹ㇳベ ࿑
 
     
ᨐ⚿ᚑวD      ࠲࡯࠺ߐ㜞㗻C   
ᚑวߩ௝↹ߣ࠲࡯࠺ߐ㜞㗻 ࿑

   
␜⴫ߩߢ਄UMTQ9FKNQ5D࠲࡯࠺6:6C      
࠲࡯࠺⟲ὐߚߒᚑ૞ࠅࠃ࠲࡯࠺௝↹ ࿑

⡼㧘ว႐ߚߒ૞⵾ࠍࡈ࡯࡝࡟ߡߞ૶ࠍߌߛ௝↹ᚑว㧘ߛߚ
࡯࡝࡟ࠆࠇߐᚑ૞㧘ߊߐዊ߇ᏅᐲỚߩಽㇱߩߤߥಽㇱ㜬߿
ߦࡈ࡯࡝࡟ߩ⁁ᒻࠆߥ⇣ߣಲಳߩ㗻ߥ⊛⥸৻㧘ߢမᐔߪࡈ
ࠠࠬD3 ࠍ㕙߅ߩੱ߼੍㧘ߪߢⓥ⎇ᧄߢߎߘ㧚߁߹ߒߡߞߥ
㧚ߚߒߦߣߎࠆߔ↪೑ߡߒߣ࠲࡯࠺ߐ㜞㗻㧘ߺㄟߺ⺒ߢ࠽ࡖ
㗻㧘ߦࠇߎ㧚ࠆ޽ߢ௝↹ߩ࠲࡯࠺ߐ㜞㗻ߚߒᚑ૞߇ )a 9 ࿑
૞⵾߇ࡈ࡯࡝࡟޿ߒࠄ㗻ߩੱࠅࠃ㧘ߢߣߎࠆߔᚑวࠍ௝↹
6㧦4 ࠍ௝↹ᚑวߣ࠲࡯࠺ߐ㜞㗻ߪ )b 9 ࿑㧚ߚ߃⠨ߣࠆ߈ߢ
ߩੱ୘㧘ߦ਄ߦ⁁ᒻ㗻ߥ⊛⥸৻㧘ߢᨐ⚿ߚߒᚑวߢวഀߩ
௝↹㧘ߪߡ޿ߟߦ₸Ყ㧚ࠆ޿ߡߞߥߣᨐ⚿ߚࠇߐᓇᛩ߇㗻
ߪ࠲࡯࠺ߐ㜞㗻ߣ௝↹㗻㧘߅ߥ㧚ࠆ޿ߡ߼᳿ࠄ߆⽎ශߩᚲ
  㧚ߚߒᚑวߡߒᦝᄌࠍߐ߈ᄢߦ߁ࠃࠆߔ⥌৻߇ฝᏀਅ਄

឵ᄌߩ߳࠲࡯࠺&#% ࠄ߆࠲࡯࠺௝↹
ࠍ࠲࡯࠺௝↹ߚߒᣉࠍℂಣߡߞࠃߦࡓ࡜ࠣࡠࡊℂಣ௝↹ 
㧕ZYX㧔࠲࡯࠺⟲ὐߩᑼᒻTXT ߥ⢻นߺㄟߺ⺒ߦskroWdiloS
ࡕరᰴਃࠍᮡᐳߩ)y,x(f ⚛↹ฦߩ࠲࡯࠺௝↹㧚߁ⴕࠍ឵ᄌߦ
࡯࡝࡟ࠍ୯ᐲỚߩ⚛↹㧘߃឵߈⟎ߦᮡᐳ Y࡮ᮡᐳ X ߩ࡞࠺
ᐳZYXߩ࡞࠺ࡕరᰴਃߡ߃឵߈⟎ߦᮡᐳZ ࠆߥߣߐ㜞ߩࡈ
࡯ࠤࠬߩZ ߣYX㧘㓙ߩߎ㧚ߚߒᚑ૞ࠍ࠲࡯࠺⟲ὐࠆߥߣᮡ
 㧚ߚߒߦ߁ࠃࠆߥߦᒻ޿ㄭߦ㕙ᐔࠅࠃ㧘ߒߣ1㧦002 ࠍᲧ࡞
ߦ skroWdiloS ߣ࠲࡯࠺⟲ὐߩᑼᒻ࡞ࠗࠔࡈTXT ߦ01 ࿑
 㧚ߔ␜ࠍ଀ߚߒ␜⴫ߢࠎㄟࠅขߡߞࠃ

ᚑ૞ߩ࠲࡯࠺Ꮏടߩߢࡓ࠹ࠬࠪ&#%&㧚㧡
ᰴਃࠆߥߣ␆ၮߩᎿടࡈ࡯࡝࡟ߢ਄ skroWdiloS DAC-D3 
 㧚)21 ߔ␜ࠍ㗅ᚻߩߘߪߢߎߎ㧚߁ⴕࠍᚑ૞ߩ࠲࡯࠺ర

ൻࡘࠪ࠶ࡔ
㑆ⓨ૕┙㧘ߦߣ߽ࠍ࠲࡯࠺⟲ὐߛࠎㄟࠅขߪൻࡘࠪ࠶ࡔ 
ߢ㕙ߩᒻⷺਃߪ࿁੹㧚ࠆ޽ߢᬺ૞ࠆߔᚑ᭴ࠍ㕙ߥߐዊߦ਄
޿ㄭ߽ᦨࠄ߆ὐၮ㧘ߪߢD3 ot nacS㧚ߚߞⴕࠍ૞ᠲࠆߔᚑ᭴
YX 㧘߼ߚߩߘ㧚ࠆ૞ࠍᒻⷺਃߢࠎ⚿ࠍὐ3 ߩὐၮ㧘ߣὐ2
วࠅ㓞ߡ޿߅ߦ㕙ᐔYX㧘ߢߣߎࠆߔᢛ⺞ࠍᲧ࡞࡯ࠤࠬZ ߣ
࠲࡯࠺㧘ࠅߥߣ⢻น߇ߣߎߋߥߟߢࡘࠪ࠶ࡔߦታ⏕ࠍὐ߁
ߔᚑ↢ࠍࡘࠪ࠶ࡔߩᒻ޿ㄭߦ௝↹ߩర㧘ߊߥ߽ߤߥ⛊⍴ߩ
 㧚ߚ߈ߢ߇ߣߎࠆ
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ൻࠬࠚࡈ࡯ࠨ
ߒߣᴺᣇߌઃࠅ⾍ߩࠬࠚࡈ࡯ࠨ㧘ߪߢ⢻ᯏߩ D3 ot nacS 
ಽ㧘ߪߢᚑ૞ዉ⺃㧚ࠆ޽߇ߟ 2 ߩᚑ૞ዉ⺃ߣᚑ૞േ⥄㧘ߡ
ᠲࠍߤߥቯᜰߩ⾰ᕈߩࠬࠚࡈ࡯ࠨࠆߌઃࠅ⾍߿ቯᜰߩ㕙ഀ
㧘ߪߢߤߥ‛ߩ⁁ᒻߥ⚐න㧚ࠆ߈ߢ߇ߣߎࠆߔቯᜰ߇⠪૞
࡯࡝࡟ߦరࠍ௝↹㧘ߪ࿁੹߇޿ᄙ߇ߣߎࠆߔ↪૶ࠍࠄߜߎ
ᄢ⤘߇ᢙߩࠬࠚࡈ࡯ࠨࠆߌઃࠅ⾍㧘ࠄ߆ߣߎࠆߔᚑ૞ࠍࡈ
േ⥄ߡߞ߇ߚߒ㧚ࠆ޽ߢ㔍࿎ߪᬺ૞ߩߢᚑ૞ዉ⺃㧘ࠅߥߦ
 㧚ߚߒߦߣߎࠆߔᚑ૞ࠍࠬࠚࡈ࡯ࠨߡߞࠃߦᚑ૞
ࡈ࡯ࠨߩ⾰ᕈߥⷐᔅߡߓᔕߦ⁁ᒻߩࡘࠪ࠶ࡔߪᚑ૞േ⥄
ᐲ♖ߩࠬࠚࡈ࡯ࠨ㧚ࠆ޽ߢ⢻ᯏࠆߌઃࠅ⾍ߦ⊛േ⥄ࠍࠬࠚ
㧚ࠆ߈ߢ⃻⴫ߥ⏕ᱜࠅࠃߣࠆߔߊ㜞ࠍᐲ♖㧘߈ߢ߇ᛯㆬߩ
࡯ࠨ㧘↢⊒ߩ㕙ᱜਇ߿࡯࡜ࠛߩᓟᚑ૞ࠬࠚࡈ࡯ࠨ㧘ߒ߆ߒ
㗴໧ߩߤߥࠆߥߦᄢ⤘߇࠲࡯࠺ߡ߉ߔࠅߥߊᄙ߇ᢙࠬࠚࡈ
ࠆᷫߪ㕙ᱜਇ߿࡯࡜ࠛߣࠆߔߊૐࠍᐲ♖ᣇ৻㧚ࠆߔ↢⊒߇
 㧚߁߹ߒߡߞߥߊ☻߇㕙⴫㧘߇
0002 ߇ᢙࠬࠚࡈ࡯ࠨ㧘ߡߒᘦ⠨ࠍߤߥജ⢻ߩ CP ߪ࿁੹ 
ߒᚑ૞ߡߒ߁ߎ㧚ߚߒቯᜰࠍᐲ♖ߦ߁ࠃࠆߥߦᐲ⒟ᓟ೨ᨎ
࡯ࠨ࡯࡜ࠛ㧘ߢߩࠆ޿ߡࠇ߹฽߇࡯࡜߽ࠛߦࠬࠚࡈ࡯ࠨߚ
㧘ࠆߥߣⷐᔅ߇ᬺ૞߼ၒⓣࠆࠃߦߤߥ࡞ࠖࡈ㧘෰㒰ߩࠬࠚࡈ
 㧚ߚߞⴕߢേᚻߪࠇߎ
 
ൻ࠼࠶࡝࠰
ノ࠲࡯࠺௝↹ߪࠬࠚࡈ࡯ࠨߚߞ߇਄߈ߢߢൻࠬࠚࡈ࡯ࠨ 
ߩ㕙ߺㄟࠅᓂߪߡ޿߅ߦࡈ࡯࡝࡟㧘ࠅ޽ߢಲಳࠆࠃߦ୯ᐲ
ߒߘ㧚ࠆ޽߇ⷐᔅࠆ߃ടࠍ╬㕙ᐩ㧘㕙஥ߡߞࠃ㧚ࠆ޽ߢߺ
ಣࡓ࡝࠻ߩಽㇱⷐਇ㧘ߡߒߣ஻Ḱߩߖࠊวߺ✬ߩࠄࠇߎߡ
ߺ✬ࠍ࠷࡯ࡄߩߡో㧘߼฽ࠍߤߥ߼ၒⓣߦᓟᦨ㧚߁ⴕࠍℂ
ࠆߔࠍൻ࠼࠶࡝࠰ߩࠄࠇߎ㧚ࠆߔᚑ૞ࠍ࠼࠶࡝࠰ߡߖࠊว
㧘ߒ↢⊒ߊᄙ߇࡯࡜ࠛߦㇱ┵ߩࠬࠚࡈ࡯ࠨߚߒᚑ↢㧘ߦ㓙
ߞ߆ಽ߇ߣߎࠆߔߣⷐᔅࠍ㑆ᤨߩߊᄙߦᱜୃߩ࡯࡜ࠛߩߎ
ߩᢙ㑐⓹ߩ⒳৻㧘ߦℂಣᓟߩࡓ࡜ࠣࡠࡊℂಣ௝↹㧘߼ߚߚ
ߒടㅊࠍ⢻ᯏࠆߖߐ᧤෼ߦ୯ቯ৻ࠍ࠲࡯࠺ߩㇱ┵ߦ߁ࠃ
࠶࡝࠰ࠆߌ߅ߦㇱ┵ࠬࠚࡈ࡯ࠨᚑ↢ߡߞࠃߦ⢻ᯏߩߎ㧚ߚ
 㧚ߚ߈ߢ߇ߣߎࠆߖߐዋᷫࠍ࡯࡜ࠛߩ㓙ߩൻ࠼
 
឵ᄌߩ߳࠲࡯࠺Ꮏട
࠺ࡕ࠼࠶࡝࠰㧔࠲࡯࠺DAC ߚߒᚑ૞ߡߞࠃߦskroWdiloS 
߁ⴕࠍᎿടߢ࠲ࡦ࡝ࡊD3 ߿࠲ࡦ࠮ࠣࡦ࠾ࠪࡑߦߣ߽ࠍ㧕࡞
ⷐᔅ߁ⴕࠍ឵ᄌߩ࠲࡯࠺ߚߞ޽ߦᯏᎿടߦࠄߐ㧘ߪߦ߼ߚ
 㧚ࠆ޽߇
ࠗࠔࡈLTS ߪ㧕࠲ࡦ࡝ࡊD3㧔ᯏᒻㅧరᰴਃߚߒ↪૶࿁੹ 
ߩߟਃࠆࠇ߫๭ߣtecaf ߪLTS㧚߁ⴕࠍᎿട㧘ߺㄟߺ⺒ࠍ࡞
ߩࡦࠧ࡝ࡐᒻⷺਃߥ⚐නࠆࠃߦ࡞࠻ࠢࡌ✢ᴺߣᮡᐳߩὐ㗂
߶ࠆߥߊᄙ߇ᢙ tecaf㧚ࠆߔ⃻⴫ࠍ⁁ᒻߥޘ᭽ߡߞࠃߦว㓸
 ࠗࠔࡈಽߩߘ㧘߇ߛ⢻น߇ߣߎࠆߔ⃻⴫ࠍ✢ᦛߥ߆ࠄṖߤ
 
   
ൻࠬࠚࡈ࡯ࠨDൻࡘࠪ࠶ࡔC

 
ൻ࠼࠶࡝࠰E

ᚑ૞࠲࡯࠺ߩߢࡓ࠹ࠬࠪ&#%& ࿑
 
 㧚ࠆߓ↢߇㗀ᓇߦᕈ૞ᠲ㧘ࠅߥߊ߈ᄢ߽࠭ࠗࠨ࡞
૶ࠍ࡞ࠗࠔࡈSEGI ߪߦᎿടߩߢ࠲ࡦ࠮ࠣࡦ࠾ࠪࡑ㧘ᣇ৻ 
ࠅ߿ߩ࠲࡯࠺ߩߢ㑆ࡓ࠹ࠬࠪ DAC ࠆߥ⇣ߪ SEGI㧚ࠆߔ↪
ࠬ࡯ࠚࡈ࡯࠲ࡦࠗḰᮡߚࠇߐቯ೙ߦ߼ߚࠆߔߣ⢻นࠍࠅข
⊛⾰ታࠆߌ߅ߦ឵੤࠲࡯࠺ DAC㧘ߜᜬࠍᕈ឵੕ߚࠇఝ㧘ߢ
᭽઀ߩࡓ࠹ࠬࠪDAC ߩߡߴߔ㧘ߒ߆ߒ㧚ࠆ޽ߢḰၮ⇇਎ߥ
㜞߇ᕈ឵੕⇟৻ߪߦ㓙ߩ឵੤࠲࡯࠺㧘ߕࠄ߅ߪߡߒᔕኻߦ
skroWdiloS ߥోቢ㧘߼ߚߩߎ㧚ࠆ޽߇ⷐᔅࠆߔ⸶⠡ߦᑼᒻ޿
ߩࡈ࡯࡝࡟ߩ࿁੹㧘߇޿ߥ߈ߢߪߣߎߔᷰߌฃࠍ࠲࡯࠺ߩ
 㧚ߚߞ߆ߥࠄߥߪߣ㗴໧ߥ߈ᄢߪߢ㓏Ბ૞⹜
 
૞⵾േ⥄ߩࡈ࡯࡝࡟ࠆࠃߦᯏᎿട㧚㧢
㧘ߦߣ߽ࠍ࠲࡯࠺Ꮏടరᰴ  ߚߒᚑ૞ߢࡓ࠹ࠬࠪ &#%& 
㧚ߚߞⴕࠍᎿടേ⥄ߩࡈ࡯࡝࡟

Ꮏടࠆࠃߦ࠲ࡦ࡝ࡊ&
ᯏᒻㅧߕ߹㧘ߪߢᎿടߩߢ࠲ࡦ࡝ࡊD3 ߚߒ↪૶ߢⓥ⎇ᧄ 
ߩ࡞ࠗࠔࡈLTS ࠅࠃXEtsylataC ࠆ޽ߢࠕࠚ࠙࠻ࡈ࠰ዻઃߩ
ᛯㆬߩ࠴࠶ࡇᒻㅧ㧘ߡߒߣઙ᧦Ꮏടߦᰴ㧚߁ⴕࠍߺㄟߺ⺒
㧚ࠆߔᛯㆬࠍ㧕lamron-dilos ߣesraps㧔ㅧ᭴ㇱౝߣ㧕㓏Ბ2㧔
࠺ࡕߪ esraps㧘ߒᒻㅧࠍߡߴߔㇱౝ࡞࠺ࡕߪߢ lamron-dilos
ߟߜ଻ߪᐲᒝߩቯ৻㧘ߢߣߎࠆߔߦⓨਛߦ⁁ሶᩰࠍㇱౝ࡞
߇ߣߎࠆߔ❗⍴ࠍ㑆ᤨᒻㅧ㧘ߡߒࠄᷫࠍᢱ᧚ࠆߔ↪૶㧘ߟ
ౝ㧘ߢߩࠆߥߣ⊛⋡߇⹺⏕ߩ⁁ᒻ㕙⴫ߪߢⓥ⎇ᧄ㧚ࠆ߈ߢ
㧕mm452.0㧔Ḱᮡߪ࠴࠶ࡇᒻㅧߚ߹㧚ߚߒߣesraps ߪㅧ᭴ㇱ
 㧚ߚߒ↪ណࠍ
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 㧕߆߶⮮૒㧔⸛ᬌߩࡓ࠹ࠬࠪ૞⵾ࡈ࡯࡝࡟േ⥄ߚߒ↪೑ࠍℂಣ௝↹
ઙ᧦⒟Ꮏ೥ಾࠆࠃߦNNK/NCWUK8㧚 ⴫
 Ꮕ⺋ኈ⸵ ᴺᎿട ࠻ࠗࡃ 
 ]mm[࠴࠶ࡇ
 㨦 㨥 㨤  
ട☻
 2R Ꮏ
✢㜞╬
 1 1 1 1.0 Ꮏട
㑆ਛ
 1R Ꮏട
✢㜞╬
 4.0 4.0 4.0 50.0 Ꮏട
਄઀
 ߍ
 5.0R
✢㜞╬
  50.0 50.0 50.0 10.0 Ꮏട
 5.0R
✢ᩏ⿛
 50.0 50.0 50.0 10.0 Ꮏട
 
Ꮏടࠆࠃߦ࠲ࡦ࠮ࠣࡦ࠾ࠪࡑ
☻㧘ߪߢ૞⵾ࡈ࡯࡝࡟ࠆࠃߦ࡯࠲ࡦ࠮ࠣࡦ࠾ࠪࡑߩ࿁੹
㧘Ꮏട☻㧚ߚߞⴕߢ㓏Ბ 4 ߩᎿടߍ਄઀㧘Ꮏട㑆ਛ㧘Ꮏട
ߩ࿑࿾ߪᎿട✢㜞╬㧚ߚ޿↪ࠍᎿട✢㜞╬㧘ߪߦᎿട㑆ਛ
ߒ೥ಾߦ߁ࠃߊឬࠍ౞ࠍὐ࿾ߩቯ৻߇ߐ㜞ߦ߁ࠃߩ✢㜞╬
㧚ࠆ߈ߢᎿടߦ㤀ᄸ߇㕙ᦛߚߞᴪߦ✢㜞╬㧘ߢᴺᎿടߊ޿ߡ
࠶ࡇ㧘ߖߐᩏ⿛ࠍ࡞࡯࠷ߦะᣇ 1 ᮮ❑ߪᎿട✢ᩏ⿛㧘ᣇ৻
ㅦ޿ㅦ⊛セᲧ㧘ߢߩ߁ⴕࠍᎿടࠄ߇ߥ߃ᄌࠍߐ㜞ߦߣߏ࠴
ߢ߇ߣߎࠆᓧࠍ㕙ߥ߆ࠄṖߚߞᴪߦะᣇ yx㧘߈ߢᎿടߢᐲ
ᩏ⿛ߦᰴ㧘޿↪ࠍᎿട✢㜞╬ߕ߹㧘ߪߢᎿടߍ਄઀㧚ࠆ߈
㧘ߦ㧝⴫㧚ߚߞ࿑ࠍ਄ะߩ㕙Ꮏട㧘ߢߣߎࠆߔടㅊࠍᎿട✢
 㧚ߔ␜ࠍઙ᧦ߩ╬ᐲㅦࠅㅍ߿ᓘ࠻ࠗࡃࠆߌ߅ߦᎿടฦ

ᨐ⚿Ꮏടࡈ࡯࡝࡟㧣
ߡߞ૶ࠍ௝↹㗻ߣ௝↹ anneL ࠅ߅ߣߩㅀ೨㧘ߪߢⓥ⎇ᧄ 
૞⵾ࠅࠃ௝↹ߩࠇߙࠇߘߦਅએ㧚ߚߞⴕࠍ૞⵾ߩࡈ࡯࡝࡟
࡟ߚߒ↪૶ࠍ௝↹ anneL ߅ߥ㧚ߔ␜ࠍᨐ⚿ߩࡈ࡯࡝࡟ߚߒ
วഀߩ3㧦7 ࠍ௝↹ࠫ࠶ࠛߣ௝↹࡞࡯ࠤࠬ࡯࡟ࠣ㧘ߪࡈ࡯࡝
૶ࠍ௝↹ߚߒᣉࠍℂಣ᧤෼ߩ୯ᐲỚߦ┵ߩ௝↹㧘ߒᚑวߢ
หߣ௝↹anneL㧘ߪࡈ࡯࡝࡟ߚߞ૶ࠍ௝↹㗻㧘ᣇ৻㧚ߚߒ↪
㧘ߦ௝↹ߚߒᚑวࠍ௝↹ࠫ࠶ࠛߣ௝↹࡞࡯ࠤࠬ࡯࡟ࠣߦ᭽
วࠍ࠲࡯࠺ߐ㜞㗻㧘ߒᣉࠍᱜ⵬࠻ࠬ࡜࠻ࡦࠦߺߩߦಽㇱ㜬
 㧚ߚߒ↪૶ߡߒߣ௝↹ࡈ࡯࡝࡟ࠍ௝↹ߚߒᚑ
 
૞⵾ࡈ࡯࡝࡟ߚ޿↪ࠍ௝↹CPPG.
௝↹ࡈ࡯࡝࡟ࠍ)a 21 ࿑㧘ߪࡈ࡯࡝࡟ߚ޿↪ࠍ௝↹ anneL 
ᯏᎿടߩ㘃⒳ੑߩ࠲ࡦ࠮ࠣࡦ࠾ࠪࡑߣ࠲ࡦ࡝ࡊD3㧘ߡߒߣ
D3 ࠇߙࠇߘߪ)c )b 21 ࿑㧚ߚߞⴕࠍᒻㅧߩࡈ࡯࡝࡟ߡߞ૶ࠍ
 㧚ࠆ޽ߢࡈ࡯࡝࡟ߚߒ૞⵾ߢ࠲ࡦ࠮ࠣࡦ࠾ࠪࡑߣ࠲ࡦ࡝ࡊ
ᣇਔ㧘߇ࠆࠊᄌߡߞࠃߦᣇࠅߚᒰߩశ߿ᣇ⷗ߩࡈ࡯࡝࡟
߃޿ߣߚ߈ߢ⃻ౣࠍࡈ࡯࡝࡟޿ㄭߦ௝↹ࡈ࡯࡝࡟ߩర߽ߣ
ߩࡈ࡯࡝࡟ߡߞࠃߦ୯ᐲỚߩ௝↹㧘ߪߢⓥ⎇ᧄߒ߆ߒ㧚ࠆ
ߩ߽ߩ㓙ታߤߥ㜬߿ࠅ㘼ߩሶᏲ㧘߼ߚࠆ޿ߡߒ⃻ౣࠍಲಳ
   㧚ࠆࠇࠄ⷗߽ಽㇱࠆ޿ߡߞߥߦㅒ߇ଥ㑐ߩಲಳߪߣ
 
௝↹ࡈ࡯࡝࡟C
  
࠲ࡦ࠮ࠣࡦ࠾ࠪࡑEߢ࠲ࡦ࡝ࡊ&D  
ᨐ⚿૞⵾ࡈ࡯࡝࡟ߚߞ૶ࠍ௝↹CPPG. ࿑
 
࡟ࠆࠃߦ࠲ࡦ࠮ࠣࡦ࠾ࠪࡑߣࡈ࡯࡝࡟ࠆࠃߦ࠲ࡦ࡝ࡊD3
㕙⴫㧘ߪࡈ࡯࡝࡟ࠆࠃߦ࠲ࡦ࡝ࡊD3㧘ߣࠆߔセᲧࠍࡈ࡯࡝
ࡦ࠮ࠣࡦ࠾ࠪࡑ㧘ߒኻߦߩࠆ޿ߡߞߥߦဳጀⓍߊ☻߇ᐲ♖
߅ߡ߈ߢ⃻⴫ࠍ✢ᦛߥ߆ࠄṖߢ⊛⛯ㅪߪࡈ࡯࡝࡟ࠆࠃߦ࠲
㧚ߚ޿ߡࠇߐ⃻⴫ߦ޿ࠇ߈߽ಽㇱߥ߆⚦ߤߥࠅ㘼ሶᏲ㧘ࠅ
࠲ࡦ࠮ࠣࡦ࠾ࠪࡑ࡮࠲ࡦ࡝ࡊD3 ߪ㑆ᤨߚߒⷐߦᎿട㧘߅ߥ
 㧚ߚߞ޽ߢᐲ⒟㑆ᤨ7 ⚂ߦ߽ߣ

૞⵾ࡈ࡯࡝࡟ߚ޿↪ࠍ௝↹㗻
ࠍ௝↹ߚߒᚑวࠍ௝↹ࠫ࠶ࠛߣ௝↹࡞࡯ࠤࠬ࡯࡟ࠣߕ߹ 
࡝࡟ߩరߦ31 ࿑㧚ࠆߴㅀࠍᨐ⚿ߩࡈ࡯࡝࡟ߚߒ૞⵾ߡߞ૶
ߎ㧚ߔ␜ࠍࡈ࡯࡝࡟ߚߒ૞⵾ࠅࠃߦ࠲ࡦ࡝ࡊD3 ߣ௝↹ࡈ࡯
࡯࡝࡟ߚߒ⃻ౣᐲ⒟ࠆ޽ࠍ௝↹ࡈ࡯࡝࡟ߩర߽ࡈ࡯࡝࡟ߩ
Ⴚߩߣ᥊⢛㧘ߡ޿ߡ޿ല߇ಽᚑߩ௝↹ࠫ࠶ࠛ㧚ߚߞߥߣࡈ
߶ߩ௝↹߇㗻ߩ㑆ੱߒ߆ߒ㧚ߚ޿ߡࠇࠊ⃻ߣࠅ߆ߞߒ߽⇇
㑆ੱߩ㓙ታߥ߁ࠃߚߴㅀߢ▵1.5㧘߼ߚࠆ޿ߡ߼භࠍߤࠎߣ
㧚ߚࠇࠄ⷗ߦ⪺㗼߇ߐὼ⥄ਇߩಲಳߩ߈ߣߚߒセᲧߣ㗻ߩ
߈ߢ⃻ౣߤࠎߣ߶ߪಲಳ޿߆⚦ߤߥࠊߒߩ⡊߿⾰㜬㧘ߚ߹
ߥ߁ࠃߛࠎㄟࠅᓂߦ㕙ᐔ߷߶ߪߡ޿ߟߦಽㇱ㜬㧘ߕࠄ߅ߡ
 㧚ߚߞߥߦᒻ
௝↹ߚߞⴕࠍᚑว࠲࡯࠺ߐ㜞㗻ߣᱜ⵬࠻ࠬ࡜࠻ࡦࠦߦᰴ 
࡟ߩరߦ41 ࿑㧚ࠆߴㅀࠍᨐ⚿ߩࡈ࡯࡝࡟ߚߒ૞⵾ߡߞ૶ࠍ
ߜߎ㧚ߔ␜ࠍࡈ࡯࡝࡟ߚߒ૞⵾ߢ࠲ࡦ࡝ࡊD3 ߣ௝↹ࡈ࡯࡝
ߚࠆ޿ߡߒᚑวធ⋥ࠍ࠲࡯࠺ߐ㜞ߩ㗻ߩੱߪࡈ࡯࡝࡟ߩࠄ
㧚ߚߞߥߊߥዋߪߐὼ⥄ਇߩಲಳߩ㓙ߚߴᲧߣ㗻ߩੱ㧘߼
ಽㇱ㜬㧘ߢߣߎߚߒߊࠆ᣿ࠍ࠻ࠬ࡜࠻ࡦࠦߩಽㇱ㜬㧘ߚ߹
 ࡝࡟޿ㄭߦ㗻ߩੱࠅࠃߡߒߣ૕ో㧘ࠅ߅ߡ಴߇ᗵ૕┙߽ߦ
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ᨐ⚿૞⵾ࡈ࡯࡝࡟D   ௝↹ߚߒᚑ૞C   
ᚑว௝↹ࠫ࠶ࠛ࡮௝↹࡞࡯ࠤࠬ࡯࡟ࠣ ࿑
 
  
ᨐ⚿૞⵾ࡈ࡯࡝࡟D      ௝↹ߚߒᚑ૞C   
ᚑว࠲࡯࠺ߐ㜞࡮ᱜ⵬࠻ࠬ࡜࠻ࡦࠦ ࿑
 
ಲಳ޿߆⚦㧘ߒ߆ߒ㧚ࠆ߃޿ߣ߆޿ߥߪߢߩߚ߈ߢ߇ࡈ࡯
ߞᱷᐓ⧯߇ߐὼ⥄ਇߩಲಳ㧘ߕࠄ߅ߡࠇ߈ߒ⃻ౣࠅߪ߿ߪ
 㧚ߚ
 
⸛ᬌߣኤ⠨㧤
⸛ᬌセᲧߩߣ௝↹రߣࡈ࡯࡝࡟௝↹CPPG.
⚦ߤߥࠅ㘼ሶᏲ㧘ࠈߎߣߚߒセᲧࠍࡈ࡯࡝࡟ߣ௝↹anneL 
߈ߢ⃻⴫ߩᔕ৻ߡߒߣࡈ࡯࡝࡟㧘߇ࠆᱷߪ㗴⺖ߦ⃻⴫ߥ߆
ߒൻᄌߦ߆ࠄṖ߇୯ᐲỚߤߥ㕙⴫ߩ⡼㧚ߚߞ߆ࠊ߇ߣߎࠆ
ߞ߇਄઀ߡ߮Ꮺࠍߺਣ߽ߢࡈ࡯࡝࡟ߚߒ૞⵾ߪಽㇱࠆ޿ߡ
ߩߚࠇࠄᓧ߇ࡈ࡯࡝࡟ߥಽචߪߦഀߩᬺ૞ߥන◲㧘ࠅ߅ߡ
 㧚ࠆ޿ߡ߃⠨ߣ߆޿ߥߪߢ
㧘ߪߦ߼ߚࠆߔ૞⵾ࠍࡈ࡯࡝࡟޿ㄭߦ௝↹ anneL ߦࠄߐ 
௝↹ࡈ࡯࡝࡟㧚ࠆߥߦⷐ㊀ߦᏱ㕖߇⃻ౣߩಽㇱಲಳߥ߆⚦
㧘߼ߚࠆ޽ߢߓห߷߶ߪ୯ᐲỚߩಽㇱߩࠅ㘼ሶᏲߣࠆߺࠍ
ࠫ࠶ࠛ㧘ߕ߼ㄟ⷗ࠅ߹޽ߪ⃻ౣߩಲಳࠆࠃߦ޿㆑ߩ୯ᐲỚ
ࠬ࡯࡟ࠣߪߢ㓏Ბ⃻㧚ࠆߥߦⷐᔅ߇⃻⴫ߩᗵ⾰ࠆࠃߦ಴᛽
ⴕࠍℂಣ಴᛽ࠫ࠶ࠛߦߕߐᣉ߽૗ࠍℂಣ೨ߪߦ௝↹࡞࡯ࠤ
߶ߪߢಽㇱࠅ㘼ሶᏲ޿ߥዋ߇ൻᄌߩ୯ᐲỚ㧘߼ߚࠆ޿ߡߞ
ࠫ࠶ࠛ㧘ߦ߼ߚࠆߔༀᡷࠍࠇߎ㧚޿ߥࠇ⴫߇ࠫ࠶ࠛߤࠎߣ
ߥℂಣൻ㍈వߦ௝↹࡞࡯ࠤࠬ࡯࡟ࠣ㧘ߦ೨߁ⴕࠍℂಣ಴᛽
ߢ਄ߚߖߐߣࠅ߈ߞߪࠍ޿㆑ߩ୯ᐲỚ㧘ߒᣉࠍℂಣ೨ߩߤ
ༀᡷࠍߐ⭯ߩࠫ࠶ࠛߩߢಽㇱࠅ㘼ሶᏲ߫߃ⴕࠍ಴᛽ࠫ࠶ࠛ
߆޿ߥߪߢߩࠆ߈ߢ⃻⴫ߊ⦟ࠅࠃࠍᗵ⾰㧘߈ߢ߇ߣߎࠆߔ
 㧚ࠆࠇࠄ߃⠨ߣ
 
⸛ᬌセᲧߩߣ௝↹రߣࡈ࡯࡝࡟௝↹㗻
ࡈ࡯࡝࡟ߚߒᚑวࠍ௝↹ࠫ࠶ࠛߣ௝↹࡞࡯ࠤࠬ࡯࡟ࠣ 
࡟ߚߒࠊ⴫ᐲ⒟ࠆ޽ࠍᓽ․ߩ௝↹ߣࠆߔセᲧߣ௝↹ర㧘ߪ
⴫⡼߮ࠃ߅ಽㇱ㜬㧘ߒ߆ߒ㧚ࠆࠇࠄ߃⠨ߣߚ߈ߢ߇ࡈ࡯࡝
ߪߡ޿ߟߦಽㇱ㜬ߦ․㧘ࠅ޽ߢቯ৻߷߶߇୯ߩ୯ᐲỚߪ㕙
ߊ⭯ߦᏱ㕖ߪߺෘߩࡈ࡯࡝࡟㧘߼ߚ޿ߐዊߦᏱ㕖߇୯ᐲỚ
ߦᗵ૕┙㧘ࠅߥߣᒻߥ߁ࠃߛࠎㄟࠅᓂߦ㕙ᐔߡߞࠃ㧚ࠆߥ
 㧚ࠆࠇࠄ߃⠨ߣߚߞߥߣࡈ࡯࡝࡟ࠆߌᰳ
࠲࡯࠺ߐ㜞ߩ㗻ߩੱߣᱜ⵬࠻ࠬ࡜࠻ࡦࠦߩಽㇱ㜬㧘ᣇ৻ 
ࡦࠦߩಽㇱ㜬ࠅࠃߦᱜ⵬ࡑࡦࠟ㧘ߪߢࡈ࡯࡝࡟ߚߒᚑวࠍ
࡯࡝࡟㧘ࠅߥߊ߈ᄢ߽୯ᐲỚߢߣߎࠆߔߊࠆ᣿ࠍ࠻ࠬ࡜࠻
ߞߥߣࡈ࡯࡝࡟ࠆ޽߇ᗵ૕┙߽ߦಽㇱ㜬ߡߒჇ߇ߺෘߩࡈ
㧘⋡߿㥦㧘ߢߣߎࠆߔᚑวࠍ࠲࡯࠺ߐ㜞㗻ߚ߹㧚ࠆ߃޿ߣߚ
ࠅࠃ㧘߈ߢ߇ߣߎࠆߔൻ೎Ꮕࠍ୯ᐲỚߩ૏ㇱฦߩ㗻ߤߥ⋲
 㧚ࠆࠇࠄ߃⠨ߣߚ߈ߢᚑ૞߇ࡈ࡯࡝࡟޿ㄭߦ⁁ᒻߩ㗻ߩੱ
߼ߚࠆߔᚑ૞ࠍࡈ࡯࡝࡟޿ㄭߦ⁁ᒻߩ㗻ߩੱߩరߦࠄߐ 
⸛ᬌߩ࿁੹㧚ࠆߥߦⷐ㊀߇ᴺᣇ↪ㆡߩ࠲࡯࠺ߐ㜞㗻㧘ߪߦ
ߦ⥌৻ߩ࠲࡯࠺ߐ㜞ߣ௝↹㗻ߦ߁ࠃߚߴㅀ߽ߢ▵ 7.4 ߪߢ
ᦝᄌ࡞࡯ࠤࠬߦ߁ࠃࠆߖߐ⥌৻ࠍὐ┵ߩฝᏀਅ਄㧘ߡ޿߅
ߦ߁ࠃߩ51 ࿑ߣࠆ޽ߢᴺᣇߩߎ㧚ࠆ޿ߡߒ↪ណࠍᴺᣇࠆߔ
ోቢ߇௝↹࠲࡯࠺ߐ㜞㗻ߣၞ㗔㗻ߡ޿߅ߦಽㇱߩᄖએὐ┵
ㇱࠆ޿ߡߞߥߊࠆ᣿ߦὼ⥄ਇ߇୯ᐲỚ㧘ߕࠄ߅ߡߒ⥌৻ߦ
⥄ਇࠆࠇࠄ⷗ߦ㓙ߚߒൻࡈ࡯࡝࡟߇ࠄࠇߎ㧚ࠆࠇࠄ⷗߇ಽ
㗔㗻ߩ⌀౮㗻㧘ߡߒߣ╷ኻ㧚ࠆࠇࠄ߃⠨ߣ࿃ේߩಲಳߥὼ
ࠃࠆߔ⥌৻ߦ✢ㇳベߩ㗻㧚ࠆࠇࠄߍ᜼߇↪೑ߩ✢ㇳベߩၞ
㧘ߢߣߎ߁ⴕࠍᚑว㧘ߒᦝᄌࠍ࡞࡯ࠤࠬߩ࠲࡯࠺ߐ㜞㗻ߦ߁
ࠇࠄ߃⠨ߣ߆޿ߥߪߢߩ޿ߥߓ↢ߪൻᄌߩ୯ᐲỚߥὼ⥄ਇ
ㇱฦߩ㗻ߩߤߥ⋲㧘⋡㧘㥦ߡߒ↪೑ࠍⴚᛛ⸽⹺㗻ߚ߹㧚ࠆ
࠲࡯࠺ߐ㜞㧘ℂಣ௝↹ߚߞวߦ૏ㇱߩޘฦ㧘ߒ಴ࠅขࠍ૏
ᐲᚑቢߚߖߚ┙㓙ࠅࠃࠍᓽ․ߩ㗻ߩੱ㧘ߢߣߎ߁ⴕࠍᚑว
޿ߡ߃⠨ߣ߆޿ߥߪߢߩࠆ߈ߢ߇ࡈ࡯࡝࡟⌀౮㗻޿㜞ߩ
 㧚ࠆ
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↹௝ಣℂࠍ೑↪ߒߚ⥄േ࡟࡝࡯ࡈ⵾૞ࠪࠬ࠹ࡓߩᬌ⸛㧔૒⮮߶߆㧕 
ടᎿᣇᴺߩᲧセ
 ੹࿁ߩ࡟࡝࡯ࡈ⵾૞ߢߪ 3D ࡊ࡝ࡦ࠲ߣࡑࠪ࠾ࡦࠣ࠮ࡦ
࠲ߩੑ⒳㘃ߩടᎿᯏߦࠃࠆ࡟࡝࡯ࡈߩㅧᒻࠍⴕߞߚ߇㧘3D
ࡊ࡝ࡦ࠲ߩㅧᒻࡇ࠶࠴߇ 0.254mm ߥߩߦኻߒ㧘ࡑࠪ࠾ࡦࠣ
࠮ࡦ࠲ߩ઀਄ߍടᎿߩࡇ࠶࠴ߪ 0.05mm ߣ㕖Ᏹߦዊߐ޿ߩ
ߢ㧘ߘࠇߙࠇߩ࡟࡝࡯ࡈߩ⴫㕙ᕈ⁁߿⚦߆޿ㇱಽߩౣ⃻ᐲ
ߦߎࠇ߶ߤߩ㆑޿߇಴ߚߣ⠨߃ࠄࠇࠆ㧚࡟࡝࡯ࡈ⴫㕙ߩṖ
ࠄ߆ߐ㧘⚦߆޿ㇱಽߩ⴫⃻ᐲߣ߽ߦടᎿࡇ࠶࠴ߩዊߐ޿ࡑ
ࠪ࠾ࡦࠣ࠮ࡦ࠲ߦࠃߞߡടᎿߒߚ࡟࡝࡯ࡈߩ߶߁߇⦟޿⚿
ᨐ߇ᓧࠄࠇߚ㧚 
 ߒ߆ߒ㧘ടᎿ↪ߩ CAD࠺࡯࠲ߩ࠺࡯࠲ࠨࠗ࠭߇ᄢ߈޿ߣ
CAM࠰ࡈ࠻ߦࠃࠆടᎿ࠺࡯࠲ߩ૞ᚑ߇ߢ߈ߕ㧘࡟࡝࡯ࡈߩ
ᚑဳ߇ⴕ߃ߥ޿ߥߤߩ໧㗴߽↢ߓߚ㧚ߎࠇߪ࠺࡯࠲ࠨࠗ࠭
߇ᄢ߈ߔ߉ߚߚ߼㧘ࡄ࠰ࠦࡦߦࠃࠆಣℂ߇ㅊ޿ߟ߆ߥ߆ߞ
ߚߎߣ߇ේ࿃ߣߒߡ⠨߃ࠄࠇࠆ㧚߹ߚࡃࠗ࠻ߩవ┵㐳ߐ߇
࡟࡝࡯ࡈߩᦨᄢᓂࠅㄟߺࠃࠅ߽ዊߐ޿ߣࡑࠪ࠾ࡦࠣ࠮ࡦ࠲
ߦࠃࠆടᎿ߇ⴕ߃ߥ޿ߚ߼㧘ടᎿ࠺࡯࠲ࠍ૞ᚑߔࠆ㓙ߦࠛ
࡜࡯߇⴫␜ߐࠇߚߩߢߪߥ޿߆ߣ߽⠨߃ࠄࠇࠆ㧚৻ᣇ㧘3D
ࡊ࡝ࡦ࠲ߦࠃࠆ࡟࡝࡯ࡈߪCAD࠺࡯࠲ߩࠨࠗ࠭߇㕖Ᏹߦᄢ
߈ߊߥߞߡ߽࡟࡝࡯ࡈߩᚑဳࠍⴕ߁ߎߣ߇ߢ߈ߚ㧚߹ߚࡑ
ࠪ࠾ࡦࠣ࠮ࡦ࠲ߣ㆑޿㧘ࡃࠗ࠻ߪ↪޿ߕ਄ᣇ߆ࠄࡕ࠺࡞᧚
ࠍⓍጀߔࠆߎߣߢࡕ࠺࡞ߩᚑဳࠍⴕ߁ߚ߼㧘࡟࡝࡯ࡈߩᦨ
ᄢᓂࠅㄟߺߦ㑐ଥߥߊᚑဳ߇น⢻ߢ޽ࠆߣ޿߁ߎߣ߽޿߃
ࠆ㧚 
 
㧥߹ߣ߼
 ੹࿁㧘↹௝࠺࡯࠲߆ࠄ࡟࡝࡯ࡈ⴫㕙ߩಳಲߩᖱႎࠍขࠅ
಴ߒ㧘ࡑࠪ࠾ࡦࠣ࠮ࡦ࠲ߢടᎿߔࠆ৻ㅪߩၮᧄ⊛Ꮏ⒟ߩ⏕
⹺ߪߢ߈ߚߣ⠨߃ࠆ㧚㗻↹௝ࠍ૶ߞߚ࡟࡝࡯ࡈߦߟ޿ߡ߽
ၮᧄ⊛ߥ↹௝ಣℂߦട߃㧘㗻㜞ߐ࠺࡯࠲ࠍ↪޿ࠆߎߣߢࠃ
ࠅੱߩ㗻ࠄߒ޿࡟࡝࡯ࡈࠍ૞ᚑߢ߈ߚߣ޿߃ࠆ㧚ߒ߆ߒ⚦
߆޿ㇱಽߦ໧㗴ὐߪᱷࠅ㧘ࠃࠅቢᚑᐲߩ㜞޿࡟࡝࡯ࡈ⵾૞
ߩὑߦߪߐࠄߥࠆᡷༀ߇ᔅⷐߛߣᗵߓߚ㧚ⷐὐࠍ߹ߣ߼ࠆ
ߣએਅߩࠃ߁ߦߥࠆ㧚 
㧔㆐ᚑ㧕 
࡮ᮡḰ↹௝ࠍ૶↪ߒߚ࡟࡝࡯ࡈ↹௝૞ᚑߩၮᧄ⊛ᚻᴺ 
࡮㗻౮⌀↹௝࡟࡝࡯ࡈ߅޿ߡ㜞ߐ࠺࡯࠲ߩၮᧄ⊛ߥㆡᔕ
ᣇᴺ 
࡮↹௝࠺࡯࠲߆ࠄ 3D-CAD ߦ⺒ߺㄟߺน⢻ߥὐ⟲࠺࡯࠲ߩ
૞ᚑ 
࡮ടᎿᯏߢടᎿน⢻ߥ CAD࠺࡯࠲ߩ૞ᚑ 
࡮3Dࡊ࡝ࡦ࠲㧘ࡑࠪ࠾ࡦࠣ࠮ࡦ࠲ߢߩ࡟࡝࡯ࡈടᎿ 
㧔⺖㗴㧕 
࡮㗻⹺⸽ᛛⴚࠍ೑↪ߒߚ↹௝ಣℂᣇᴺߩᮨ⚝߹ߚߘࠇߦ
ᔕߓߚ㗻౮⌀↹௝࡟࡝࡯ࡈߩ૞ᚑᣇᴺߩᡷༀ 
࡮࠺࡯࠲ࠨࠗ࠭㧘ᤨ㑆ߩല₸ൻ 
 એ਄ߩ⺖㗴ࠍ〯߹߃㧘੹ᓟߪ㗻౮⌀߆ࠄ࡟࡝࡯ࡈࠍ૞ᚑ
ߔࠆᚻᴺߦὶὐࠍ⛉ࠅ㧘ࠃࠅੱߩ㗻ߦㄭ޿߽ߩࠍ૞ࠆߚ߼
ߦߪߤ߁ߔࠇ߫ࠃ޿߆ߩᬌ⸽ࠍട߃㧘࡟࡝࡯ࡈߩᡷ⦟ࠍⴕ
ߞߡ޿ߊ੍ቯߢ޽ࠆ㧚 
 
㧔ᐔᚑ 24ᐕ 9᦬ 25ᣣฃઃ㧕 
㧔ᐔᚑ 24ᐕ 10᦬ 25ᣣฃℂ㧕 
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